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0 #2001-069355® 

IfriB i M^mfoMO'P & < H % X> £ o ^Mi^S £ £ ^ U =r y&mm & 
3 tcffi*©^^^., 

««^»jc«fcs (220) ®©tatf^(D±iii#f^sicMi-^#j-a-^, ttfiHt/y 

3>^»JK©KJ?*I^T?^^S^i:T&«3fcS:#a^"tSlir#^l * fete 2 

mmiz&tfz^ tsr3B«j^a©xy^^iK*fctt«^»K:j:s (220) ffi©ta^f 



i 
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9 #2 0 0 1-0 6 9 3 5 5 H 

mt&itn^-mic&z (220) ffi<Dmffi&m<D±mffi&mctt-tz , m&i#8 0 

C^^«9] l&KHMSft&^tfS/.Un^^WKttfT?, (no) 

o 

1 2] g«fB#®fM(7)j?$ # 1 . On mJgU: 2 0 n m^Tt'feS 

, giIW^<t%t>ilo$:^, 5X10 18 atom 

s/cm 3 J^_t5. 0 X 1 0 19 a t oms/cm 3 ^Tt'$)l)^i:5:#SittSi 

[M14] f9K««fiS:*tfS/'yn>9RJ»fflt*«, 1. 0X10 19 at 
o m s / c m 3 J^_h 2 . 5 X 1 0 20 a t oms/cm 3 KT07>v»^tf; 
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A ^2001-069355^ 

o 

[ft#5l 8] ttflftMiftaAttjRtf 1 0MHzgJ:l OGHz^m 

m^m 1 9 ] mznmm<Dmmm.tf 2 0 m h z 3 0 0 m h z grt 

[|f*^2 0] |(rffii«M«#A»i:ifrffili«fc©BEllt««3mmJK±3 Om 
OOPa (0. 7 5 T o r r) J^± 5 0 0 0 P a (3 7. 5 T o r r ) J^TT'& 

zztzmmttzm-xm 1 5 tela*©*****. 
5 icia«<D^#^^ 0 

m&t'&tti/Vny&Bmifi* JCS^Sfttc, *«ftJ/'Jax 7?rM5"J3 
ALfelt*J:K:mrtS*ife«l^S&*tfS/U a^Slfiot, t&ffiS«©iH 



£BIiE# 2002-3024453 



9 #2 0 0 1-0 6 9 3 5 5 ^ 

t^zm^-miz & & (220) m<nmffi&m<D±m%f&micM't striae 
u =i y&mwknmmisnxmt-? z z. £t*&z>zh zmnn -r zm&m 2 5 icta 

3M»0EJCfe^6, ltrlH»*gS©xy ^^i»*fettm : f'J»lC<fcS: (2 2 0) ®©m 

*m&t~ &m+mz £ & ( 2 2 6 ) mo^mm^m<D±mmmmKMir^m^ s 

imnt&&*istts/vny3hmm#"e. (110)10* 

[M3 3] Kriai!tB1g«©J5CS*U. 0nm;U2 0nm^raS 

[ra3 4] ttmmmsk&ittit/vny&mmifi. mmm*. mmm* 

, itIW«:<t%t>fcoSt*, ■€"tl&©»*«« 1. 5X1.0 18 atom 
s/cm 3 J^_L5. OX 1 0 19 a t oms/cm 3 gm5Ii:^ti:t§i 

6izmm<Di/vz2y&m&<Dmj&i3m. 
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9 #2 0 0 1-0 6 9 3 5 5 ^ 

m^.m 3 5 ] mm^M**^^ v =1 ymmmt>\ i . o x i o 19 a t 

o m s / o. m 3 ^±2. 5 X 1 0 20 a t o m s / c m 3 JKT©7 7iI^$:tti^ 

t znun't&m&Tg. 2 6 \zmm<Dt/ u n 

[»##3 9] t&ffi^M8&<Z>Jai!&R# 1 0MHz«± 1 OGHzgTO 

[»##4 o] Mmnsmwi<Dmmmtf2 omh z ^±3 o omhzj^tt* 

[fflf^4 1] ffffH^m#ASl5^BagHa^i:©SEil^3 mmj^±3 0 m 

OOPa (0. 75Torr) £A_t 5000Pa (37. 5Torr) J£*T*£& 

XXtom&ftmtfi* 0. o l#g±i 0MTt^5ri:5:Mi:tW«3 
Cf»^^4 4] «rffitRIS«&*to2/U3>*|»«;S:^ja^*|R(Z)«fffi«» 
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© #2001-06 9355© 

3SX(Dffimmfflt>\ o. l#J^_t3#j^TTfeSzli:S:#^i[i:-rs^^4 3 ic 
ISA SSfAgP ICiSllttSiAUT, «M M ^ X v& £ M ^ T Mf BX£^#§ ft fc 

[0 0 0 1] 
[0 0 0 2] 

FHi:«:57vf7'7 n >X3f- (Staebler-Wronski) ^lC<fc S 3fe3&fl:9Mfc 

A 1" •§> d £ & s o * feffiWIVifftt & ©SKU^ * JV(Dt=.tb tc l±iS#l& 

>TFTtCjt^T 2«TJ^±*£&#gfr^£*#o£#)fC > TFT#tt#**gtC|f»JJ:U 
[0 0 0 3] 
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#2001 — 069355 ^ 



[0 0 0 4] 

lg^M!S©-o i: & o T vn £ „ 

[0 0 0 5] 

^^^Un>^»^J»{CB0LT«> (220) ®£j&;R®i:L£%<Z)£bT, 
#^11-310495#^C> (220)©tm#f^S©#J-a-^IlI#f^^#J^(7)30% 

[0 0 0 6] 

S; , i JS U n > ^ <b & £ P i ^ffS ¥##JS £ ^ 

f£ bVKD-Mt. IT, Mia i M^##:MO^^CD@efBl'ffi^S©^$^fBlT^ 
^L/TVx§^«*m^-^#^¥ll-233803^#T*^$4xTVN^ o 
[0 0 0 7] 
[^BJ!tffl¥&: b <fc e> £ f £ fBM] 

M#©^>U 3>^lKT^i(220)®^ft5feSHfBlLfe>>U n>^l^T'« 

[0 0 0 8] 
[0 0 0 9] 
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ffi$E#2 0 0 2 - 3 0 



9 #2001-069355 ^ 

[0 0 10] 

tiisV ny&Bm-t)\ MQm^ttiz. y^mitt/Vay, y^m^tyv uyij'^cD 

mmMM^m<Dmji*mm&i&&z&ti^vny&mm<Dmfc££.*KfeT 

[0011] 
[0 0 12] 

^tfi"j3>Ml^ K^SfftU:, TkmitisV ny. y^Miti/V ny*'* 

Amz-Mmm^mALx. Mmm^^^m^m^xmmm^m^icmALr=. 
mm±i^^nt^w^^^tiiyvny^mm<Dm^^v$>'DX. mm&m 

[0013] 
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9 #2001-069 3 55 



?¥mfom<Dmiz. imM*sv^ymjtmw-tz>z.£.tf#f$LL^ 0 mm#&9ii/ 
y 3>«©jg;jic««30n«jeiiTT?a>-5r lvn 0 t!fSB#«ga©BBiRiffi©^tt 
, t&iBMii§a©x^^^i8*fctt«^-iWjc«fcs (220) ®©m#f^©^ia«f 

fe»5, i«ria«*§s©x^^xii«*fctta^»jcj:s (220) MomfHMtf) 

y 3 lsflB#*§a©3i^^^i(»*fctt«^Jl8tcj:S (2 2 0) ®<Z>® 

0 IMEttMfi U 3>^J&cD#it®Mit!e<Z>$atf£il# (loo) ®©S5fcB2 

3 LV%„ BtffB#B^<3Dj?$^1.0nmJ^±20nmJ^T"efe-5>Z:i:^* 

t&K««H€:^tfS/y 3 EfeattK?, iilf. MWK^©^ 

«S<ilt)r>i:oS:^*, -efte>(iD»i^l. 5X1 0 18 atoms/c» 3 g±5. OX 

1 0 19 atoms/cm 3 J^TT*fe^^il*W^ LV>„ |&iB«*Sli y 3>*f»jK 

1.0X 1 0 19 atoms/cm 3 J^_t:2.5X 1 0 20 atoms/cm 3 J^T© 7 y 3RJR^ Z. 
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ffiliE#2 0 0 2 - 3 0 
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mmnQm&ft&nmwtmAmz-mm m &#a it, tftun&m&pazmA b t=. 

& ffifl&Jia«eH»I^K:*»4Z> # X # ASP S:S^TiAU t&8B«»0> # ^ # A 
giStf) o *>'p & < h t; t> h o iiffi t. itmte o ^MifcOfC^tf X & ft* b T v \ £ 

ftfiBWJSM<AM^8t#2()MH zJ£JLh300MH z gTT^S3t*W* b^„ 
BtfiaiSMM#AaSi:B5IH*^^©Sglt^3 mmg±3 0 mmgTT^SIt^ 
£bv^ |jr»««||S:^t?2/U ny&mWk*J&m.tZ>V&<D&±tfl 0 0 P a (0 
. 7 5 T o r r ) J5A_t 5 0 0 0 P a (3 7. 5Torr) gTt^S 3. 

[0014] 

mmfrb&&¥m{b&&zm-t2>¥m{bm j ?-iz&^r. mmi/vziy&mmo'p 

tSIt$:#^tLfc^M?T'H if«t# 

mzmnt=.*mfrm*z. i&^x ST^j&t-s^tf^fBcfcofe^&jimb 

[0 0 15] 
[0 0 16] 
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[0 0 17] 
[0 0 18] 
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[0019] 

Kfl^&fcSi£IM£*>y n^Kfc^Ttt, (220) ffia 

fc, 7^f^?h U ^ ^Miif ©f/H ^ il 1 1 it ^-I©T F T S: 
m^zm&K. f&&MG>*~-$v9ny*9 h» 3: (220) ®{c 

h -//i-M&if&Mv^r 4:fc<VtBfc&S. ^tiii, ( 2 2 0 ) I» 
y^>^tt{c^t?3i:{c^S-r<5 0 A S TM*- ,*6ffilRl©j|iSatte/U n 

fi^ffil3^e>l lMW^©ia«f^©^iC*fi-S (2 2 0) [g<Z>[!I#f<j& 

^©«a^«^2 3%t?*y, (220) ®<Bia#fs&&©«j-£#2 3%z±mzm 
m\t. z<D-mj3mzm\%&zm-t2>z.tnz&2> B (220) s®iatsis© 

[0 0 2 0] 

U3>3M»K©«|JiC^firTfSE-ffcU, ^oMfamitMffi^ (220) ®ic«$feBBl^b 

[0 0 2 1] 



ffilE#2 0 0 2 - 3 0 



0 #2 0 0 1 -0 6 9 3 5 5^ 

r tt *Jjt»£©» VvfigJ^JC V % T teTKiSf M^- £^ £ * 9 X * - 
[0 0 2 2] 

0 #lc. p i n^&tf-rs^iMi&^tcfc^T, ^cD*£&i§tf¥##JS 

JCjam-rSi^-e, i©j»mtt^:^<»ff3n*. 'i 2.0nm/ 

[0 0 2 3] 

^^ti^^M©^6<;(c^^(D||VNS i - S 

[0 0 2 4] 

^Ocfc^«ifilS««T?lll©^S:ff<fe-5»^»ctt, K©?!Mft*fflBK:tt (2 2 0 
) SfirttS;«rolSS*M««/hSV%ii:^a*n-&. (2 2 0) fSfa'££t,o)i& 
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41 #2001-06 9355® 

o 

[0 0 2 5] 

m% WM6Htcx^^>^^o)/h$^#ffl^T"e«, (loo) i©^ 

(2 2 0) M(Ci:bi«UT^:^^^7iS$:^oi:m4Dtl^fe«)C (2 2 0) 

t£z>t=.th. mmffi&*^tsisVny&mm^ ( loors 

[0 0 2 6] 
[0 0 2 7] 

^mmz<5\gm^tc.iimizi3vz>>yv ny&wmpww&Mite. ^iw© 

(2 2 0) WCKlBjbfcMS^SrSMII^LT, J: U & (2 2 0 

[0 0 2 8] 
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9 #2 0 0 1 — 0 6 9 3 5 5® 

Ift&(0»*li, l***^, Jfc**^, 5 X 1 0 18 atoms/ 

.«*«-?\ SBRliC^©**^ 5. 0 X 1 0 19 atoms/cm 3 J^T , r^>-g.^i:7bW* 
[0 0 2 9] 

jcj: *j> mu&%Lmzm&fcisT^z>i/v nym*<D#y>fv yy#y 

mt-ZftZtctoU*. LV^CD-e&§ 0 7>yil^itbt(t l.OXl 0 19 ato 
ms/cm 3 a_h2.5X 1 0 20 atoms/cm 3 J^T*W* U ^«5H£ LT&tf e>*l£o 
[0 0 3 0] 

£ sria^ w 5 r i: ic j: »; , mm&mibm m u ©^^xv^s^ u 

[0 0 3 1] 

15 ffiliE#2 0 0 2 - 3 0 2 4 4 5 3 



€1 #2001-06 9355® 

s-frs^fcicfcy, -7?x*?$i<Dj*yi*. m<D-(*y. mw&teZ 

[0 0 3 2] 

r z.T\ mnu* izy^mit i/.V =r>\ y v mit V V n y%.7j7km*^/vfdmn 

^$:ffl^fcllJli^7XvCVDSt'lt SiF n H m (0^n. m^4), H 

m^it. yvny&mm&mmiz^-tzm&mizixixT. x^f^^cw 

CDHV>S i - S,ift^^t^ yi4A ^^®* MfcItT% 7€;i/77 
[0 0 3 3] 

d d t* , mm # ^ tc ? v mm y v n y %. vM^m z^/utdmnx^zm^tcMm 
t^7X-7cvDi£t'(i yvmityv-=iyiz7km%:tinz-z>z.£.iz£^TMm'£ 

n5SiF 2 H, SiFH/j:ifffl, TKHt&^fr^ ysgft ^IStta*^^ 
£^£T', M/&m#WtgiC&££#;ie>*l& 0 BffSBSiF 2 H, SiFH 2 &£ 

^$j:<^bt s i F $:Mtsri:^lSt*'J, £ ^tc^$ tifcs i 

f tm'mty^miz^^mm£^mm^mm^ : h<Dr$>^t.^^ibti^ 0 mzy° 

[0 0 3 4] 

v^n-fexcDfrm^fiM^S^®i:^^ 0 cizi-e, s i f £ifrM:?Kii{c 
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?KmWtf*(DmAl£-t2><&mtf$>Z> 0 ZblZ^^X^tpTS iH^S iH/j; 

%s<dj&!&^, ^^ 3 nm^j'M-t^mwmmtvxm^xLto^^iz\ sih 

SiH^Si H 2 t£E0)^V*)\s*mffi1tfeM-£l£Z> 2fcfcJ&*:ffimzfitetDl): 
[0 0 3 5] 

z\ z\ t% y5Xv©;\7 £ l T, y ^ x^<d%MLx ^&ttmgm<DW 

mZV (m 3 ) , ttimm&1fX(Om&*Q (cm 3 /min (normal) ) , Mm&m<D 
J±#£P (Pa) £Lfc££fC, t = 5 9 2 X VX P/QT^lS*l5f m 
t (#) ^Xy©I8MS*, ^X-rf&W©/^;*--* h btilt & 

fc±iH©r«9 * - # fciu^T, ffimmm&fflffl't z> r ^ s 

[0 0 3 6] 

OPa (0. 68Torr) 1. 5X10 4 Pa ( 1 1 3 T o r r ) J^TT' 
&U, MfH^^Xv©^LTVN-5^*^rac0^«$:V (m 3 ) , BufHMMtf* 
©?5fE*£Q (cm 3 /min (normal) ) , Mm&m<DBZJj £ P (Pa) £L££:£ 
IC, t = 5 9 2 X VX P/QT?Si$tll»f Mr 0. 0 1#g±10# 

JSTF<z>H«K:fcv\-c, siH^si H 2 ^^©^i?^;i/^^»j-r^, mm<z> 
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10MH z~10GHztf)^M?&£M^£:C VDM^tSJiWi LVA%<Z>-e& 
$ *l ^ -T V > «b iC 20M H z ~ 300MHz© i^M 5: ffl V C V D & T*Bf& ~t £ 
[0 0 3-7 ] 

£ r^mm^m^- & e <d t*x x <d m&m ic ±sa $ ti &$&h ic & v > x \t 9 

[0 0 3 8] 

#&tfe>*l<&. ZLftl*. SiF 2 H, S i FH 2 ?i?1i/l<?>mftte&m&mzj:. 
[0 0 3 9] 

lOOPa (0. 75Torr) &>± 5 0 0 0 P a (3 7. 5Torr) J£*T> 
[0 0 4 0] 
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x% -f^x^^(Dmmizm^t^m^mt, ^.y^y^iz^^t^^moitm 

U ^ tc 33 V \ T fci.J§( ** iS X cf> <D 7 y mi t is V 3 > # X © ft ffi 5: 

&mit y U n > #x i: 2KJjt<7>3Mc fcm**#x #©*lfc<z>#ffi & 
7 y Utt # X ikmik V V 3 > #x <Z)M^ iC £ V n T tt, X -/ Mtffc 1/ U 

&m*z>&,mmT*\*. -f^x^^o) &mwm © tc ^ & o # & ^ ^ t* ?t & e> 

ZH&Vg&a -eoMtLTH X> H-D <D 7° 7Xv$fS rflzmWtti # X & ASP 

JfcODM^tfXS:^ LV^CDT?&S„ 
[0 0 4 1] 

IfifMlftSrfflv^fc^'^XTC VDSsTlSftffi&^tfS/U 
itrlctt. *ilS^fiKS®lc^^SPR*, mm. *T"5&», ^iSSfcffcfc 

[0 0 4 2] 



ffiffl£#2 0 0 2 - 3 0 
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mtfcm t itBLft w (c mm <* *i fc flna&#© & m v * t mot -r s &c & , sm^ 
a© ffi* &«raa«igft & s/ u =z >#$sik;©^j* t £ % \z®,t $ it & z. t. it. 

- • n-;M£©«fce>&, ^^^Cv^^S:S«^i&-rs^^Tt±, fuiaS«© 

tfSfcfiK, Mm<DTffi^mzfafr^xmnt*nx^£\i-*-<D&fj$:&*lz 
{£T fe^ VNli^^cpo t: — ^ — cd^j& < ££>-g|5©ffi#£-tfmc^ 

[0 0 4 3] 

xmmtz* 

[0 0 4 4] 

i±n«, 1 0 2 1 0 3 izm^mmmmm. 1 0 4 

-5> 0 * 101-1 itmfc. 101-2 iz&mm. 101-3 izm-vmmm 

[0 0 4 5] 

10 1-1 ©*m^ Lt^j|T'$5. 
[0 0 4 6] 
<JkMM) 

±mm 101-2 &wmn Lxnwmn* «#i 01-1 iz$.xmmLt=.yt*: 



ffillff 2002-3024453 



© #2 0 0 1 —0 6 9 3 5 5 © 

ntVXlt. Al, Cu, Ag, Au, CuMg, A 1 S i ^£#SgJCM Zl HtfT*g% 0 

*<Dmmi5mhi,T\$. mm. mm. WM^v>ji&tfftmx&2> a ± 

I 0 1 - 1 ^#«'f*=&^1-S«#£Cl±^M.M 1 0 1 - 2\ZMj&Lft<X : b£ 
[0 0 4 7] 

ff§-tf>^#«Ji l o l - 3 it, Km%JkT$KM%<D3LfiLM*m*h. 
Ii0 2^©Ml&#«tfSfjm^ o MI10 1- 2®» 

i o 2 s\&wt$> ^vx^^-f y u - >> 3 > & ji £ L/ , ytmmtjm : ¥'tf v v 

^^M©t°>^-;i/^©^ws(cj;^>>3- h *m±-?z>®.m?tm-?z> a Zhlz 
. m-ommmmm 1 o 1 - 3 it. &mmi 0 1 -zummiz^&mmz&wz 

f bt^l) Z. HtfMt. LV^ f|-(Z)^BJ!^«Ji 1 0 1 - 3 tt, ZnO, ITO^CD^* 

ifiw^^sri:AWtb<, x/^v^, cvd, mm^<Dism^m^ 

[0 0 4 8] 
[0 0 4 9] 

iZlt. JS^Oimmt. ItttA r, Ne, Kr, Xe, Hg, Og&^&tf^tt, 

, mmit. mm(D^^tm%mmiz^^xm^^f)K m^iMm^m(Dmm^ 

2 0'J>y h;i/(Z)^, 1 s c cm*»e> 1 0 0 s c cm#a* UV* Q £ fc*«B#tf> 



2 1 
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4) #2 0 0 1-0 6 9 3 5 5# 

ffililXlO" 4 TorrA^O. lTorr#I*UK ftAtAtt, #-4* 
y h<0:*£ 3 e|15cm©i^ 1 0 Wrt* <b 1 0 0 KW^l* L 

[0 0 5 0] 

0. 001mol/l*61. 0 mo 1 / 1 <Z>IKHK:&S©tf 
L<> 0. Olmol/1^60. 5 mo 1 / 1 (DfSBlC J: »Jlt b< 
, 0. lmol/U^O. 2 5 mo 1 / 1 (DfSHIC 3 ?>tCM£ LV*. 

<5*MK*U 0. 00 1g/U^3 0 0 g/l©iBlCfe§©^liL<, 0. 
OO5g/l^?)lOOg/10iHt:fe66D^J;»Jiil<, 0. 01g/l 

6 o g / 1 ©«gHJcfe«ii:*«3 5>jcm* lva 0 ««f*6Jc«fc vmitmrnm* 

S«iJfc«l£tt, 1 0 mA/d mfr£ 1 0 A/dmtfe^i^AWi LV% 0 
[0 0 5 1] 
(MO 

a±©*^(C J; »J, gfls 1 0 1 - l_t»C&SJCj£BT, &JM 10 1-2, H 
-©Mil 10 1-3 &Hbtli 1 0 1 



2 2 
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9 #2 0 0 1 -0 6 9 3 5 5 © 

[0 0 5 2] 

*#§B^C0i/U n>^^jl^-e(Z)-^$:«^-r5^#^jil 0 2(D3LtZ>tfnt 
LT-iZS i^Mwe>4l-So- S i JC^DAT, S 1 HCXiiGe £tf)£-££M^T% 

*;b^-#0.2eVJ^T<A%^£W£ L<> 0aeVJ^T<£*><2#*>lT*&£,, ££ifc 

M¥*|ttJi&^> K^7»<, 3^P i ng^C&6 JCKtW*:/ F^f^y 
^#$K &3£>jW£ VvV." ftA*HR!ltf) F-^ffi "(pM1"%» t < tinMM) IZft 

o 

[0 0 5 3] 

*%W(DMf&mmT*&z>¥mfoMi o ziz^^xzbizwimitmz-zt. 03 
^i-^^^mssT'fes,, Htf» i o '2 - 1 izm-vmmmzm-t^mfamx 

&'J> £<blC *|§0^(Di/U n^^l^^^^S iM¥#^ifl 0 2-2, 
ommmZB-t^mftM 10 2-3 £«Jil)-£ 0 P 1 n^£|gimo¥#ttJi 
fC£VxT&, ^(DtefrfDo t><D'P&< £&-^tfffimv>nf&T*$>Z>Z£-tf#ft L 

[0 0 5 4] 



££$!!# 2 002-3024453 



# #2 0 0 1 -0 6 9 3 5 5 ® 

fcSfc<Z?&£#&tf *>*l<5. iM¥^#Jf £LTte3fc (630nm) (a 
) ^5000c«~ 1 J^±, V-?-i/*=LU-#- (AMI .5, 100mW/cm 2 ) {CJ; 

«*«*»3ftflM#4®-3teaMi (a p) auoxi o" 5 s/cmjgu:, mmmm 

(ad) 3bUOXlO" 6 S/c maT, XZ/X* > h7 it hit l/y b * S J V F ( 
CPM) IC i47-^f *x-J-s;-#5 SaeVJKT'C**©**** U^. il^ 

SPfifli^BBamEESrlSftSBW-e, p/ i #®> n/ i < H % if *> 

[0 0 5 5] 

CVD&#jgLT^£«, 1JII^7X7C V DSta o t^ftl 1 0 2 

[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 
[0 0 5 9] 



2 4 



£BfI# 2002-3024453 



© #2 0 0 1 -0 6 9 3 5 5 © 

f C # A I, £ l J "f £ # & # & £ o 
[0 0 6 0] 

tt-Jf 1 0 2 £j£/&-r6 a 
[0 0 6 1] 

*mfcMl O2 0MfftbT{l «l^W©i«S«l 00~4 5 0t 
, l±jH$0. 067Pa (0. 5mTorr) ~1. 5Xl0 4 Pa ( 1 1 3 T 
orr) , TSMWSy -&m*0. 0 0 1~2W/cm 3 M^ffibtfe 

iiu8BS«£©{Eit#3mmJ£U:3 OmmJKT, KiJ^lOOP a (0. 75T o r r 
) #±5000 P a (37. 5T orr) J^T. 7"7X7®4@ Cx V^M€£|t&©#^ 
£V (m 3 ) > ©Sfcfi&Q (cm 3 /min (normal) ) , ft«2g|S ©BE 

ij&P (Pa) ilbfcil^tC, T = 5 9 2 XVXP/QTgiSMWIt 
0. 0 1#£U:1 OfmTT'&Z&SKlTZZlltfi&mT'&Zo ifi?M 
St* LTteO. 0'5-v2W/cm 3 AW^fft^6 o 

[0 0 6 2] 

0 2 ©^/SKilL fcl/Ttt 
, SiF 4 , SiH 2 F 2 , SiHgF, S i 2 F g & if© 7 v Mit i/ U 3 SiH 

4 , s i 2 H 6 ^©*3R-fbs/u nyit-sm, ^*jcrs»-&tcttse>K:, G e h 4 

^CH 4 *if©J:e>^Ge^CS^Lfc^^ftU^*ft^S:>!Klg^f^T?*3W 

ltttB 2 H 6> B F 3 *#Ji^e>*i.&. ¥#ftM£nMJI£:i-Sfc*b© K 
-/Oh^hltlt PH 3 , P Fg^^MVN^tlSo seaffi©^^, SiC 



ffi$E# 2002-3024453 



#2001-06 9355® 



[0 0 6 3] 

II 0 3H 10 2©.lRJR^IB*.^ftSM«^cfev^Tl«v^38Jft^ : S:.^'f S 

®SiW{gvvr ^3^H#S*iS, £F£ L < & 5 5 0 n miz&tf Z>MM^ 

1 0" 3 Q cmJ^T> i'Jff^Kiil X 1 0" 3 Q c m&>T L/Vn 
o ^«Wl0 3©M^i:lT(t ITO, ZnO, 'ln 2 0 3 ^S:»aJCMV^S 

ifc^-ess. w^tittt, cvd, xyi/-, ^hf>^->, $ 

[0 0 6 4] 

Itttl 0 4ttJfem^spSS:l«0±i-Sfe«>K:j8Wa«l 0 3±lC^We»tl-5o 
[0 0 6 5] 
[0 0 6 6] 

[H»J] 

[0 0 6 7] 

immm 1 ] 



ffif24#2 0 0 2-3 0 



41 #2 0 0 1 -0 6 9 3 5 5 ^ 

2- 1 AtW^miM^mi^Ml 0 2-2Ai:M B H H pIf##H 0 2-3 A 
[0 0 6 8] 

0 2tc^-r^ii^iss2 o i mm. 
iya}i^H2o 2, ^#fls^fflK^#i2 ii~2i8, mmmisMvmm 

2 0 3^, j3*>f- h 2 2 1~2 2 9 L TM^t -6 ^ £ KL <fc o Tfltf&$ tlT 
V**7 3(7)^^^{S 2 0 1 ICE, #^Mtf##X>!f- h £MV^3m© 
#114I«2 0 4^7h$tl§c fMim2 0 4lt iIl'J{f}bi 

^2 o 2izwtmznfr#¥>fr%m%m2n, mfam^mv^z o 3t*si©^ 

[0 0 6 9] 
[0 0 7 0] 

S^ft£l*CD¥«tt<Z>ffijaift#A8lJ2 4 1 -2 4 8JCli, i^M?^*^2 5 1 ~ 

g|52 4 1 ~2 4 8te, ^t«tta«2 0 4 fcfcffaUTfclK ^0^tf>i« 2fi^## 
tfJIfiiStiTV**. tSflHWSi8«E«l«lc«fcy, «fflH««f£S«i:««?ft#AaPi: 

#¥##7&rtfflK£*»2 ll~2l 8fc&, IW^^^A'A&iA 
■?Z>t=.®><D%*mX i §2 3 1-2 3 8^M$tlTV\^ 0 



m$E# 2002-3024453 



9 #2001-06 9355© 

# 

[0 0 7 1] 

m 2 Km L frmmmmf&mn 2011 ^mfammmnQm^ & s m^m l x 

[0 0 7 2] 

&o£ D (SUS4 3 0 BA) frt>&Z>W#;<DM;fo (ipg 5 0 c m, ^ 

$ 2 0 0m, j?20. 125mm) £+#{CM, ffi^U ^®^<E>^* A-y 
# VyfrnmizmML. A g«ffi£#-y-/ h£ IT, l 0 0 nm»Ag| 

Z n O ?f JSI £ A g mm<D± IZ * A y # Mm L , TO© 2 04 ML 

[0 0 7 3] 

^(c»«^ymLW#i2 o 2tc. ^tM2 o 4 zm^t=.#¥y*mML. 
mm®.mfa2 o 4 £j$A$jcD#x^- k ^fWffliM2 11, 212 

, 213, 214, 215, 216, 217, 218, j$ffifl!ltf>#*^- h 
U «l£#£Jfc>mS!2 0 3 £T*iiU TO©#«ffiS*£2 0 4#£ : ££fcv^ 

o\zmtsmm.^n^tc a ^it, issyajif§2 0 2 > 

#211, 212, 213, 214, 215, 216, 217, 218, S«# 

£ifc*m#§2 o 3 ttmm<DMQ#y'7-fr ( b&z>n£ffl^?kiz x y, 6. 7x1 

0" 4 Pa (5X10" 6 Torr) J^T£ T^MCJC£#|^CL£ 0 
[0 0 7 4] 

^»&#l$foo, fiftMfflIM2 12A^iAf 
2 3 2^^»WxMM^$:MLfe 0 r^l?^#^mm*S^#l2 1 
2 |*f (Dilute, «^|bJ<Z>S$#1 m, iittSOcmfflt©?:!^^ £ £ 

, 2 1 2UK<D¥mftBm%nQmm\zte%xmAm^ 
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© #2001-069355© 

2 0 Ocm 3 /min(normal)(DH 2 ;tf*£gy&U mftK^m&to&f- \*XX&te i & 
fr£>, #^f^V- LT 5 0 0cm 3 /min(hormal)(Z)H 2 ^^$:#fc^ 

[0 0 7 5] 

2 0 2.A^i«itKy§i2 0 3©#r*JtC #Stt«(2 0 4®#ifr£|f&&L 
[0 0 7 6] 

&(C, ¥^#?£f£J«£^#§2 1 2rt^^M^Ag|J2 4 2(C^MM«M2 5 

, f##MlM2 l 2{ciiMM6 omhz©SM^ rty-mmtfi 

4 0 0 mW/ c m 3 |C fj; 5 J: ^ Cii I ^ A 1 UMI 
[0 0 7 7] 

fcC ¥«^AMX^##2 1 3|^(Di^M?g#A§P2 4 3{CjffMMS^2 5 

«&£jgU 2 0 4 ±tC, J/'Ja^iiSUmjgjjllfe. nti&t. 

2 1 3fC&M?«6 0MHz©lMS5:, 3 0 OmW/cm 3 &C& 

5i9(;igL^^?>All0iItiA^^§ilMIiAi2 4 3^e»iAl 

fc (Jfc««l-2) . 
[0 0 7 8] 

■mat, l fc-ttien© >> u n & x ^ * ^sts^gic * »; ®#r t?- * & 
mfehti£z.?>, jfc*«i-i©$/y (4 o o)©iatf3t«^«*» 



2 9 
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mt&vxisv. i&ftmfr* 1 iKM^mm^m^mmzM-r^i^ oo)®@ 

^S©#J^80%il5feoTfe*;, it««l-l©S/U 3>*t»Btt± (10 0) ® 
£ftftBEfaLT^&;ifctf?»f8T?£fc„ * feJt«?«Il-2©2/ 'J n>^»JKtt, (2 

a&ftucaf -r 5 (220) ©®tf ^s©#j^r^9o% £ & o r u , itmmi-2(D v 
(iio) wKm%mfaLT^z>ztt>mw<T*gfc a 

[0 0 7 9] 

1 K 2 12, 2 13, 2 1 5/\^X#Alf 2 3 1 , 2 3 2, 2 3 

3, 23 sfr^mmisxRtfftmisxz&mLfc., ^^t^^mim 

2 12, 2 1 3 W©tSIii, S^M^^lm, |ili5 0cm(Dtffi5: 
JgVNfco ¥#tt0^ffiJC£#2f 2 1 K 2 12, 2 13, fl 5»f 

#^0^«K^^{C«^^#A^*^ 2 0 Ocm 3 /min(normal)©H 2 ^X$:#fc^ 

5 0 Osccm(DH 2 #X£#y&L£„ r <Z>«T-m£#i^^<Z>«Cfg;fr fcilll LT 
, ^M1$§H2 1 1, 2 12, 2 13, 2 15W0O&M©J±* 

[0 0 8 0] 

^Mffil^2 1 1, 2 12, 2 13, 2 1 5ftCDffiij#£)£L£i: 

a«2 oAnteMtrmLtc. 

[0 0 8 1] 

#CfC, 2 11, 212, 213, 21 5 «C0«MM#A 

3P241, 242, 243, 2 4 5 iZ~Mf$mMM 2 5 1 , 252, 253, 25 
5 J: 'JiS«&iAb, fiftMMX^2 1 1, 2 1 2, 2 13, 215 
fttf)^^ftiC**a-$t«££iSHU ^«tt««2 0 4±}C, 7^77Xnl 
(IJI3 0nm) , ilfiftl (jggC 1 . 5 n m) , MfsP^i 

, N-3t;«TO.5/ami:4SJ:^{:U ¥#4MgJftfflJC£8#2 1 2, 2 



3 0 



miiE#2 002-3024453 



© #2001-069355^ 

-1, 1-2, 1-3, 1-4) „ 
[0 0 8 2] 

ZIZIT*, 2 1 1 (CttJIil 1 3 . 5 6MHz, -® 

^5 mW/c tn 3 <Dm0Mmi3* A 1 *K©£M«**^fc&ffiMift#AaS 2 4 1 

^e,, ^Mi5^2i2, 2 i 3Kit±m<D^vny^mmtmmiz. 

, ^«MlM2 14iC(j:MiI13-. 5 6MHz, /Ml3 0m 
W/ c m 3 (D^M«^J$: A 1 §g(Z):£MS*ifr •=> & £iSM ?&#A3IS 2 4 4 fribS 
Alt. 

[0 0 8 3] 

& tc *h ^©sg^ *; a - ;wtf£M & -c , m^Lt^^%mmfj'm^ 

36cmX22c m<D±W>M%& : Z Va. -;KC^PX L 
[0 0 8 4] 

j^jiw j: e> it^ u fe±^«M=E y *-to<D%nxmbm & v - ^ - */ ^ 

^.l^-*- (AMI. 5, 100mW/cm 2 ) £J§V%TiW£Lfc. *fc&SIB-r-:7 
& («U«(Z)^WWPgl mm, *tg©»10 0) fcffl VNT#Sffi««£¥^# 

[0 0 8 5]' 

$ & ICHJIIffill-lO^jSmASR^^BTBiTEMlSfK&ff o fc H Z 5, i 

tl-Ttl© i M^#^J»<7)S®jf (1 10) ®JCft$fcBBl3lOTV*S££tf?«&T? 
[0 0 8 6] 

tffr>frZ> e (100) M^ffi$ f 5@HfBlbTVNSMJ|Jc^l.0nniJ^±20nniJ^T© : fo 



3 1 



miiE# 2002-3024 4 53 



© #2001-06 9355© 

[0 0 8 7] 

\mmw2] 

2-lA^|iPlftIl 0 2-2At*lS*/U3>Il 0 2-1 0 £ 
[0 0 8 8] 

#ClC mMI^^2 11~2 1 ""5W©MtfWX»2 4 1-24 5 

izmmmmm2 51-25 s&vmmwtzmAh. ^i#MMi^i2 1 1 

~2 1 5ft<DMmm\ftlZ.yn-ttn*%.ML, #SttS^2 0 4±(C, T^;i/7 
7^nl«l (|Rj*3 0 nm) , i (KJ? 1 . ' 5 * m) , 

*mj/'J3>i, ^r B pS^#fti (jKiPionm) &j*jfcU3ftfi«*** 

[0 0 8 9] 

ZIZIT', ^WI^2 1 1, 2 12, 2 13, 2 15WO*ftli, 

HJ6#!Ii-2i:ra«tcu, f#MMX2^2 l 4 |*(Z>&#«3I3 K^t. £ 
£3MlftogJ&MJ(£«#2 1 4{CttM?«l 0 0MHz©*fl«&, rCS-ffcg 
#1 0 OmW/cm 3 {C&£J:e>lca)ISlL&#£A 1 ISfCD^AM^ £ &£^M 

HSCi'J, *4KBSJ?r£lc#jg*;&^fc7gj8Ufc. fcJC^Bjasajfctt^ 
^-Mt^Sfc^T, jgJfcLfefcttO.ftiMA*^*: 3 6 c mX 2 2 c mtf) 
^BBWJfi^^a-^lCinXbfe (H560H2-1, 2-2, 2-3, 2-4) „ 
[0 0 9 0] 

&Lh <z> j; o iz v Tft& l tc ±^nm^ *j =l - n <DytmmWk®m & v - - v ^ 

(AMI. 5, 100mW/cm 2 ) £M ^T$!!5t L £fc$>iofrV#>%} 



m£E#2 002-302445 3 



9 #2001-069355^ 

, AMI. 5, 100mW/cm 2 ©lK«$: 5 0 0 B^MJ b£^C, f?£ft« 

&^4 JC^i" o 

[0 0 9 1] 

[0 0 9 2] 

[H»J 3 ] 

02(C^Lfcif«BI^!£g2 0 1 H4{C^Lfe3'd|B«^^$:^ 
[0 0 9 3] 

m&%mit. *nfti&&mM&m&2 1 3^(c#a-t^s i f 4 #*&is5{c 

5:3 6 cmX 2 2 cmC^itt^^a-^aBIbfe (HJ6M3-U 3-2, 3-3 
, 3-4) „ 

[0 0 9 4] 

j£t±(7) i o \z l xfttf, h r=.±mnm=e v =l - ;i<o%mm^m & v - 5 - v ^ 

(AMI. 5, 100mW/cm 2 ) fcffiV^T»|j£Lfc. *fe*&3^U«)*J 
mft«^&^£M£bT£^£*|^«^^-;i/£, 118 5 

%<z>ftmtci9!gL 3 o^«i#, -e©^7 owms-2 o-c^T-Tif 3 o# 

^b&w^feo *fc-eti-?n©*»«?a i Es;3.-;i/©siMsaif3feS:fTV\ ¥m<*f& 
i&mnQwmz 1 3T^«Lfes/U3>*»ii;K:***isK*«a[S:ffflibfc. 

[0 0 9 5] 



£IE4f 2 002-3024453 



9 #2001-069355^ 

izttvx&mcftttftz&Wio&ttZLT&v. mmms-u 3-2, 3-3£>*b§«m 

[0 0 9 6] 

£ feH^CD^a^^\ 1 . 5X10 18 atoms/cm 3 «± 5 . 0 X 1 0 1 
[0 0 9 7] 

[0 0 9 8] 

^-Mt^Bfcffl^T, ^Lfe^^^^fB^^j^?: 3 6 c mX 2 2 c m(D* 

n*^^^n-;i/ic*xLfc (mmm^-u 4-2, 4-3, 4-4, 4-5) „ 

[0 0 9 9] 

J^±tf> J: ? C LTfttft b Acic^mM^ ^a- ;i/<Z)ftS^#|$PP & V - ^ - V % 
=lV~^- (AMI. 5, 100mW/cm 2 ) ^m^Xm^Ltco £fc$>bfrVtb® 

Mytm&mtimzwfeLT&^f=.±Mmm=ev=L ^8 5°c, isss 
%(DmmiznnL 3 oftuw. -earn 7 o^^^t?sm-2 o-ctxrifs o# 

St>*7 0^^^T?SM85 o CinM^8 5%tX*Mt. Z.(D*r4 1 0 0 

[0 10 0] 



miE# 2 002-3024453 
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tft>fr&o BO 1 ® 7 V m^Btfl. 0 X 10 ly atoms/cm a £A±2. 5 X 10 20 atoms/cm 3 J^T 
[0101] 

mums.] 

[0 10 2] 

7§M&#&tt, ¥*##J*MJ*2*#2 1 3ftT*iM¥^ttJ§£7£f£«r£££{C 

-;Wt^*£ffl^T, ^rtUfe*jR©^je***-?S: 3 6 c mX 2 2 c m-©*» 
[0103] 

^±0 J: e> tC L X ftf& L fejtf&nm* V a - ;i/ OJttti^ & V - 9 - 2/ ^ 
al/-^- (AMI. 5, 100mW/cm 2 ) &J§V^«I£l/fc. H»J5<Z>*&|«M 

[0104] 

[0 10 5] 

[0 10 6] 



ffi$E#2 0 0 2 - 3 0 



% #2001-06 9355© 
L/ (#X# At 233-1, 233-2) , #X#Alr233-l£#*2gA^233-2C;ft 

^J«*SM2-2>:!W!^©^^T^f^ofco ^Lfc^©^jg«*3ll^«:3 6 
c mx 2 2 c m(D^.mnm^ty=L-)Hzmj:LtL (H»J6) „ 
[0 10 7] 

J£U:<Z> «fc e> JC LTM U £ ^CRI*^ 2? a - ;i/0)3fctt^S!*W £ V - 9 - is $ 
(AMI. 5, 100mW/cm 2 ) &Jg^T«fj£ Lfe. §y&#|6<Z>±Rg«M 

[0 10 8] 

[0 10 9] 

[0 110] 

BtitlsmiZ. fi#MI$Sai2 1 3fc©^:y:/fc-*-©a&aHS&JC,l: 

13T?©7gjS&#&3U0tC3Vr. ^/fcL&WJRfcftfi***^*: 3 6 c mX 2 2 c 
[0111] 

«±fflj:^(cLtML ±mnm=t v a - ^co^m^m?^ & v - 9 - v ^ 

a. I/-*- (AMI. 5, 100mW/cm 2 ) £M V\TiM£ b fe c HJ6M6©^C^«?fi 



3 6 
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[0 112] 
[0113] 

mmms] 

[0114] 

MmzmMW2-2tmm(Djjm-i:4fft-ofeo mmvr^^^mntim^'^ 3 6 

c mX 2 2 c mCD^IMftil^S/ ^ -;i/{CiDX L fc„ 
[0 115] 

u±<d j: e> (c b rf^m b ttmmm^ p=L-ji<Dytmmm$hm z v - 9 - s/ s 

al/-^- (AMI. 5, 100mW/cm 2 ) fcJS^TSI^ L fc^tKHC^ 

-^ih©)IMii$©«^§ii)^t^ot fit, 

[0 116] 
[0 117] 

[££64*9] 

[0 118] 



ffiH#2 0 0 2- 3 0 



A #2001-06 9355© 

H^fc 3 6 c mX 2 2 c m<D±&MH& : £& z—fl/lZjjailLtLo 
[0119] 

-,.1/-*- (AMI. 5, 100mW/cm 2 ) £M V^iWJt b tc 0 

s(«y*oiwiflii»imm, ^tB^iioo) *m ^xmm^.mmt^mi^ 
mills 5%$TMt> r<z>u->f 1 0 0B»y£Lfctfc£#&3fc£g£iJl» 

[0 12 0] 

3U2J:»K ¥##^rit»*213rt©£E*^, 90 P a ^±15000 P a gTT'#l L 
gf*$*, ®#SB"lft^ntfe»J, fflC, 100P aJ^±5000P a^K^llfe 

[0121] 

[H»J10] 

H2tCa%bfe««llll^SHI201S:fl|V^, H4 JCaSLfcftjM^JR-f&flMRl/ 
[0 12 2] 

^<Z)*^l±, ^*#fflJlffi«SI212, 213W©?^W^ra?:^13lC^t j;e>iC^ 

36cmX22c m^iciii? *;a -^/JCiDX L fc. 
[0123] 



ffi$E# 2002-3024453 



9 #2001-069355©. 

ai3J:U> ¥m<*J&&m%&2 1 2«©»«l*ia^, 0.1#J^±10#«TT^$g 

[0124] 
C**«ll] 

2-1 A, 10 2-4, M^iSMftH0 2- 2A, m77Xiff 
fftll 0 2 - 5 D #fiKS/U3>Jf 1 0 2-1 Ot^pS^iftll 0 2 
-3 A, 1 0 2-6i:^e>^oTV%So -T^fct)^, ^©^jgm^ig^ttVxfc^* 

[0 12 5] 

fcHfctc, 2 0 4 &Ml> ««(IK^|gtt2 0 1 

{C|g«U i«^»Jffil^2 0 2, ^«X5^2 11, 2 12, 2 
13, 214, 215, 216, 217, 218, £ 5l l J 2 0 3 £^ 

mtt<z>nQtfy7fr<DftznQW%&iz& 6. 7xio~ 4 p a (5xio~ 6 

Torr) «T*T*Mi:Xmifc 0 
[0 12 6] 

#UC, K^*S:ffiStoo', f##:^ffll^2 11-21 8./\# 
X#Af2 3 1-2 3 8^P,MMtfM^»lfe 0 
«)Bia»*2 1 2, 2 1 3 ft<Dl&mmt, fi^^3#lm, iltt5 0 
cm©*ffl^^fe„ 4fe^®^©#>?f- h#*gWffr<b. ##*y-MC->f 
- h#*ilUT 5 0 0.sccm<&H 2 #;*&#i|!&bfc. 3©tItXM^fflim 
tg^fclf^LT, ff«fflX^2 11-21 6ft<D&tlZmfe(D}±±HZ 



3 9 
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2-2nmmv>i5&vft\,\ f#«ffii^2 1 e~2 l 8izmLT\*mu 

[0127] 

ijiiMfflM§^2 11-2 1 8fi(0ffiiJ^^Lfci:35T\ S«S»J 
ffiL^#|2 0 2*^««#^U^3§2 0 3(D#|i^C, #*'f4««2 0 4©#i 

[0 12 8] 

7*{C, ^iftf^ffliM 2 11-218 W©ilMiiAg|5 2 4 1 -2 4 8 
(CflSMMSiU 5 1-2 5 8 J:(JIMi5:iAl, 2 1 1 

-2i8W©ii^icyn-Kt$:4iL, 2 0 4 ±{c, r^;i/^ 

Txnm^mfom mms o nm ) ; masai M¥^Ji CKjrz: ovmr, 

MillpM^ftJi (MlOnm)., 7 ; t;i/77XnS4 ; » (j^J?3 0 n 
m) /7W7Xiimi (II3 0 0 nm) , M B a B pSff*S (B 
IlOnm) ^^L^a^^-^^bfco 3rt'MIii^I©0 

$jR2 1 1, 2 1 6 {C&MM(1 3. 5 6MHz, /^-^iSmW/cm 3 © 

A l«©&««*fr&fcSffijai!jNMJ|S2 4 1, 2 4 6^^ 
#m««3Caj#»2 1 2JCtt, MM6OMHz0lMi$:, /^-W4 0 
0 mW/ c m 3 {C&£ «fc 3 (C|9SE U 6A1 S§©&S«ffifr £ &£i«M$#A 
g|S2 4 2fr£, ^«M*^«MHM»2 1 3»Ctt, Mil6OMHz0j|M?: 
, A°r7-^S^3 0 OmW/ cmhzteZ&olzmi&LtetfibAimn&mmM 
fr&fc**fl«**A»2 4 3#fe, f#ftMfflI^2 14, 2 17Kltt, 
Ef$t»l 0 OMHzffllHi?:, AC-Wl 0 0 mW/ c m 3 lC&3 J: 3 IZ 
IML^^A l»CD^A««^e>^«i*Ajftl»Affi2 4 4, 2 4 7*^, 
Mffl*^2 1 5, 218&C&MM13. 5 6MHz, A*C-fl3 0 
mW/cm 3 ©iSJIItA?:A 1 !8©&»»Kjb^fcSi£rMi&*ASB 2 4 5, 2 

V>%M.%f}m^-* 36cmX22c m©*»«?fi i E^3.-^/JCjnXLfco 



4 0 



£BIE#2 002-3024453 
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[0129] 

(AMI. 5, 100mW/cm 2 ) &ffl^Tlglfci:l5, HJ£M2-2fC 

[0 13 0] 
[*««12] 

M305, $^{CV-^, KU>r>««306««^Stl*»^e>ft*. 
[0131] 

*.-T^f9^3l«301±tC, #&&CJ; UMo-T a^&ffilJi^J&U *9 

2WtC^f5X3l«S:-fey h LT> HJfiffil 1 CD (10 0) ®tc«5fcffifc!Ufc$/ U n 
>**KS:15n mJBJ*U ^C^^^MK^^213|^{C^5^S«^-fe y 
Mt, ^fiffll© (110) SJCfcSfcflBfcrLfcS/U 3>**K&65nm^L 
, *>45-e: , r80nm©?SffiJi304&^Lfe. &{C4^#^iSK£^§21imC;tf 

;^-->^Mf^ot, v-x, Kb>r>*«306&7g/fcLfc. *fftic, cf 4 

£0 2 CDM-£#X£M^T V—*, >M306|8|lc»ffiUTV*«5;*---5 y * 

n>dt^ hM305S:xy^>^LT. TFTWlfe (HWJ12) . 
[0 13 2] 



4 1 



ffi|IE#2 002-3024453 



0 #2001-069355^ 

tTFTWLfc (Jfc««12- 1 ) „ 
[0 13 3] 

*SttJB304& (10 0) ®tC«ftBBl«aLfe^U=l>^»JK©* , r80nm^L/ 
fcJK^*^#12£M«©£8s*C TFT £j£f& L (Jfc*«12-2). 
[0134] 

HJ6W12CDTFT&, *-$y*=I>** hJf305©Xy^>yS:ff3Jfcofei: 
*»C?SttJf304a)5ii!lXy^>-yttjBr e>3fc^ofc38«, Jt««<3DT FTTfiiiftJB 

xy^^tfjg- »JiSe*©iM*ffe, ffctfjgiofc. #lcjt»Ji2 

-l.® t f T-eaiiifWx ? ^ > <mz^>r=. a Ht=.X.v?'y>f#*-y\Z& 

[0 13 5] 
[0 13 6] 

[|§^o^] 

[0 13 7] 



ffifiE#2 002-3024453 



#2001-069355® 



2 1 1 <DJ&l&0kW 




SiH4 : 20cm 3 /min (normal ) 

H2 : 100cm 3 /min (normal ) 

Jrri3lrl2 1? z%{;i^|Rj-oUcm J /mimnormai/ 






300<c 






133Pa(l.0Torr) 


2 1 2<DMf£2ktir 




SiF 4 :H 2 =10:i 
t=0.3$> 






300^ 






200Pa(l.5Torr) 


2 l 3 <r>tefc&W 




SiH4-SiF4-K2=l : 5:i5 
v =0.4 & 




mm 


350r 






200Pa(l.5Torr) 


2 1 5<omtfL&ft 




SiH4 : 10cm 3 /min (normal) 

H2 : 800cm 3 /min (normal ) 

BF 3 (H 2 *C 2% (c^^)- 100cm 3 /min (normal) 






200^ 






160Pa(l.2Torr) 



[0 13 8] 

m2] 





Jfc«M 

1-3 


1-1 


1*2 


man 
1-3 


1-4 


212 rtT-J&*LfclW? <n 
m) 


0 


1.0 


10 


20 


50 




1 


1.30 


1.35 


1.32 


1.10 




A 




© 


© 


O 



tetftlUm*. SUHxfc^f B©»#@0, 01~2, A3-10, X 10-100 & si* -t 

-5 

[0 13 9] 
[*3] 



2 1 4 (Dmm&fr 




SiH 4 : 200cm 3 /min 


(normal) 






H2 : 1000cm 3 /min 


(normal) 






300^ 






lOOOPa (7.5Torr) 



[0 14 0] 



lO,U<ft2 002-3024453 



#2001-069355® 



[*4] 









mmm 


mmm 




2-1 


2-2 


2-3 


2-4 


214 ^T«tfcW 


0 


10 


30 


50 ; 


( n m) 












1 


1.10 


1.15 


1.15 




1 


1.05 


1.05 


1.20 



[0141] 



S i F ^ Jf* (mUfoffl 3—1) 


O.lppm IgA SiF 4 | 


s i f a (^fe#y 3 — 2 ) 


0.3ppm agA SiF 4 


s i f 4 mmm 3 - 3 ) 


mm 0.7ppm agA SiF 4 


S i F (mMMS -4) 


mm l.Oppm IgA SiF 4 



[0 14 2] 
[^6] 





1-2 


3-1 


mmm 

3-2 


mmm 

3-3 


mmm 

3-4 


(atoms/cm 3 ) 


1.0X1018 


1.5x1018 


7.0x1018 


5.0X1019 


7.0 X 1019 




1 


1.10 


1.15 


1.15 


1.05 




0.95 


1.0 


1.0 


1.0 


0.95 



[0143] 
[*7] 





4-1 


4-2 


mmm 
4-3 


4-4 


4-5 


213 ^>JR»^ 
SiH 4 : SiF 4 : H2 


i:i:i5 
0.8 $J> 


1:2:15 

0.8 50? 


1:3:15 
0.8 » 


1:4:15 
0.8 # 


1:5:15 
0.8 


(atoms/cm 3 ) 


7.5x1018 


1.0x1019 


8.0 X 10" 


2.5x1020 


5.0x1020 




1 


1.15 


1.20 


1.15 


1.05 




0.95 


1.0 


1.0 


1.0 


0.98 



[0144] 



mtiE#2 002-3024453 



#2 001-069355© 



2 1 3 tomtf&kfr 




f&mmfttif : SiH4 : SiF 4 : H 2 =l : 3 : 10, r =0. 4 ^ 
f&mi&Ttif : SiH 4 : SiF 4 : H 2 =l : 5 : 15, r =0. 4 » 




3501C 




200Pa (1.5Torr) 



[0145] 
[*9] 



2 1 3 (OMtf&kW 




233-1 : SiH4 : SiF 4 : H 2 =l : 3 : 10 






233-2 : SiF 4 : H 2 =l : 4 






r=0. 4# 






350t: 




200Pa (l.STorr) 



[0 14 6] 
[|gl 0J 



2 1 3 <DT&fc3kVr 




SiH 4 : SiF 4 : H2=l : 5 : 15 






t=0. 4# 






350 < C(^§i^B#)-250 < C (dUM*TB*) 






200Pa (l.STorr) 



[0 14 7] 

[Hill 



m<D$&ffi (mm) 


2 


3 


6 


9 


15 


30 


50 






1 


1.05 


1.10 


1.15 


1.10 


0.7 



[0 14 8] 

mi 2] 



213 

focO&J] (Pa) 


50 


90 


100 


1000 


5000 


10000 


15000 


20000 




1 


1.25 


1.40 


1.45 


1.50 


1.45 


1.40 


0.9 




X 


O 








o 


o 


A 




0.70 


0.90 


1.0 


1.0 


1.0 


0.95 


0.9 


0.75 



Lt=.m 

4 5 ttiliE#2 0 0 2 - 3 0 2 4 4 5 3 



9 #2001-069355 9 
\*ifitl&,m*. *ltlfe*-t@©^^©0, 01~2, A3-10, X10~100 

[0149] 
[311 3. J. 



¥mm»f8»» 2i2, 

213 |*)<afflr@l5ffl (ffl 


0.008 


0.01 


0.1 


1.0 


3.0 


10 


15 




1 


1.50 


1.55 


1.60 


1.50 


1.35 


0.80 




A 


o 


& 


O 


O 


O 


X 




0.7 


0.9 


1.0 


1.0 


1.0 


1.0 


0.7 



it&nmkit> mtifct. -* @ ®^t^®o, oi~2, A3~io; xio—ioofcS'fc't 

[0 15 0] 
[£14] 



2 1 6 <Dte&L3kW 


DM*** 


SiH4 : 20cm 3 /min (normal) 

H2 : 100cm 3 /min (normal) 

PH3(H2"C 2%{31^^) : 50cm 3 /min (normal) 




300<C 




133Pa (l.OTorr) 


2 17 ©J&fcfcfr 




SiH4 : 300cm 3 /min (normal) 
H2 : 4000cm 3 /min (normal) 




300<C 


EE* 


ISOOPa (11.3Torr) 


2 18 <7>7&S*«= 




SiH4 : 10cm 3 /min (normal) 

H2 : 800cm 3 /min (normal) 

BF»(H«t? 2%fc:ffir3R) : 100cm 3 /min (normal^ 




200<C 


be* 


1 6 0 Pa (1.2Torr) 



[Sl] 
[0 2] 

4 6 ffi|E#2 0 0 2 - 3 0 2 4 4 5 3 



9 #2 00 1-06 9 355 W 

[03] 
[04] 
[115] 
[06] 

[07] 
[08] 

i o i mm. 

101-1 Sft, 

101-2 &mm. 

101- 3 m-vmwmmm. 
io2 *m<bm. 

102- 1 m-<Dmmm*7jk-t¥mibm. 

10 2-1 A y^i^T^ni^E 

102-2 i M^mftM. 

1 0 2 - 2 A i M¥##:Jff , 

102-3 mr.<Dmmmzm?¥mfam. 

10 2-3 A W^fepM^foM, 
10 2-4 r^^^TXnSf^I, 
1 0 2-5 7^;i/7 7^iS^iM, 
10 2-6 MI p S¥*flSjfv 



ffigE# 2002-3024453 



& #2001-06 9355 9 
10 2-10 *Mi/'j3>I, 

10 3 jSRaS-re, 
10 4 

2 o i mmmB&mm. 

2 0 2 SfiSUfBLM 
2 0 3 £fit$£Jft»J«aK 
2 0 4 ««1£Xfic, 

2 11-218 ^tftMMI^, 
2 2 1 — 2 2 9 K 

231-238 xxmAm* 

233-1, 233-2 #X#A1?, 
• 2 4 1- 2 4 8 ^MM#AgP, 

2 5 1 — 2 5 8 

3 0 1 #9*i£«> 
3 0 2 4*- Ml, 

3 0 3 y-h«S»K, 

3 0 4 vSffiJS, 

3 0 5 t-^*;^3>*^M, 

3 0 6 V-X, Kl/>f>I*. 



ffl£E#2 002-3024453 



9 
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mm*: mm 

[Hi] 




i 



miiE#2 0 0 2 



#2001-069355 



[02] 




2 



ttVtZE4# 2002-3024453 




ffi!£#2 002-3024453 
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[04] 





4 



ffilE# 2002-3024453 



[05] 



#2001—069355© 




#2001—0 6 93 55© 




6 



tiJHW 2002-3024453 



[07] 



#2 0 0 1 — 0 6 9 3 5 5 W 




102-5 




102-4 

102-3A 

102-10 



102-2A 




7 
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[08] 





ffilE# 2002-3024453 



9 H2 0 0 1 -0 6 3 3 5 5$ 

mmm 

mm] 

mmmi mi 
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ffi I A 



C 0 0 0 0 0 1 0 07] 
1 . Jl 0 1 9 9 0^ 8H3 0H 



ftfiE# 2002-3024453 



